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Abstract Introduction: Appendicitis is the most common acute surgical condition
of the abdomen. Age, sex and seasonal variations have been observed in many stud-
ies. To describe and find the possible differences in the epidemiology of acute ap-
pendicitis in Shahr-e-Rey, we carried out a retrospective study of all patients with
acute appendicitis admitted to Shohadaay-e Haftom-e Tir hospital as it is the only
hospital in this restricted part of Tehran.
Methods: Using hospital discharge abstract of patients who were admitted with the
diagnosis of acute appendicitis from summer 1996 to spring 2004, we studied the
demographic features, particularly age and sex, date of admission and final diagno-
sis of these patients.
Results: During the observation period, 1093 cases were admitted with the diag-
nosis of acute appendicitis. Of these, 74.4% were males and 6.1% were not
actually an acute appendicitis. The age-specific incidence of acute appendicitis
has different patterns in male and female. The incidence was highest in males
aged 20e29 years whereas in females the highest incidence was observed in
10e19 years age group. A significant seasonal effect was also observed, with
the rate of acute appendicitis higher in the summer months (p< 0.006). The rate
of false positive diagnosis was highest in the patients aged 0e9 years (p< 0.0001).
Of those correctly diagnosed, 85.5% had uncomplicated acute appendicitis; 8.3%
had perforation; and others (6.2%) had acute appendicitis complicated with other
situations.
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96 Y.J. Noudeh et al.Conclusion: Appendicitis is more common in males, in those aged 20e29 years,
and during the summer months. The age-specific incidence and sex ratio of
acute appendicitis give the impression that epidemiologic features of acute ap-
pendicitis are different with worldwide data. However, the seasonal variation
and false positive rate of acute appendicitis are in a good agreement with other
studies.
ª 2006 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Appendicitis is the most common acute surgical
condition of the abdomen1 and appendectomy is
one of the most common operations worldwide.2
Age, sex, and seasonal variations of acute appendi-
citis have been observed in many studies, but the
reasons for these variations are not yet known.3
Furthermore, studies of long-time trends in the
incidence of appendicitis using routine statistical
record of appendicectomies may be hampered be-
cause a varying proportion of appendices which
are removed are histologically normal. The inci-
dence of acute appendicitis will therefore be over-
estimated by using hospital discharge data without
qualification. This study was conducted to explore
the demographic characteristics, incidence, sea-
sonal variations and rate of false positive cases in
patients admitted with the diagnosis code of acute
appendicitis during an 8-year period.
Methods
Study design
We conducted a retrospective population-based
study to assess the demographic features, inci-
dence, seasonal variations and rate of false posi-
tive cases in patients admitted with the diagnosis
code of acute appendicitis during summer 1996e
spring 2004.
Data source
Cases of acute appendicitis were obtained from all
the patients admitted to Shohadaay-e Haftom-eTir hospital with the diagnosis code of acute
appendicitis throughout the study period. The
main data elements consist of diagnosis code in
the admission record and final diagnosis code
according to discharge record based on patholog-
ical investigation. Age, sex and date of admission
were provided by discharge note.
All the patients with the defined area of
residence who admitted during summer 1996e
spring 2004 with the diagnosis code of acute
appendicitis were included in this study.
Pathological study for each case during the
whole study period had been completed by a single
expert pathologist in the pathology laboratory of
the hospital.
False positive was defined as any final diagnosis
apart from acute appendicitis or consequences of
an acute appendicitis.
Statistical analysis
Using the SPSS software package (SPSS Inc., SPSS for
windows release 11.5.0) the data were analyzed.
Count and frequency of patient in each gender, age
groups and seasons were analyzed. Comparisons
between the frequencies were performed using
Chi-square test. Rate of false positive finding was
calculated and compared in different age groups
and genders. Significant level was considered at 5%.
Results
During the observation period, 1093 cases had
been admitted with the diagnosis of acute appen-
dicitis. Of these, 74.4% were males (male:femaleTable 1 The age specific incidence of acute appendicitis in males and females
Age group Female, n (% of gender) Male, n (% of gender) Total, n (% of total)
0e9 10 (4%) 16 (2.1%) 26 (2.5%)
10e19 102 (41%) 249 (32%) 351 (34.2%)
20e29 61 (24.5%) 322 (41.4%) 383 (37.3%)
30e39 38 (15.3%) 119 (15.3%) 157 (15.3%)
40e49 21 (8.4%) 37 (4.8%) 58 (5.7%)
>50 17 (6.8%) 34 (4.4%) 51 (5%)
Total 249 (100%) 777 (100%) 1026 (100%)
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(11.1% of females and 4.4% of males). Mean (SD)
age was 25.5 (14.6) and 25.0 (11.4) years in
females and males, respectively. The age-specific
incidence had different patterns in males com-
pared to females. The highest incidence of acute
appendicitis was seen in 20e29 years age group
(37.3%). The incidence was highest in males
aged 20e29 years whereas in females the highest
incidence was observed in 10e19 years age
group (p< 0.0001, c2 test). In both groups the inci-
dence declined with age increment (Table 1). A
significant seasonal effect was also observed, the
rate of acute appendicitis was highest in the sum-
mer months (28.6%) and the lowest number of
cases were been in spring (21.1%) (p< 0.006)
(Fig. 1). The rate of false positive diagnosis in pa-
tients aged 0e9 years was 18.8% that was the high-
est rate among other age groups (p< 0.0001, c2
test) (Table 2). The lowest rate of false positive
was seen in 30e39 years age group. During years
1996 till 2000 a decrease in false positive rate
was observed but since then this rate raised till
2004.
This difference was not significant using Chi-
square test (pz 0.14) (Fig. 2). Using time series
transformation function (T4253H smoothing) no
significant seasonal variation in incidence of acute
appendicitis was observed.
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Figure 1Of those correctly diagnosed, 85.5% had uncom-
plicated acute appendicitis; 8.3% had perforation;
and others (6.2%) had acute appendicitis compli-
cated with other situations.
Conclusion
Appendicitis is more common in males, in those
aged 20e29 years, and during the summer months.
The age-specific incidence and sex ratio of acute
appendicitis give the impression that epidemiologic
features of acute appendicitis are different with
worldwide data. For example in a study performed
by Al-Omran et al. in Ontario, male:female ratio
was 1:1.3e1:1.5. The incidence was highest in
males and females aged 10e19 years.3 In another
study in a developing country the peak age group
was 20e29 years and the male to female ratio of
1.4:1.4 Moreover comparing with many other stud-
ies false positive rates are very low.1e6 This could
be resulted from considering other diagnoses dur-
ing which alternatively an appendectomy can be
performed. This hypothesis can be later confirmed
by the study of cases of abdominal pain with a sur-
gical treatment. Furthermore according to this
hypothesis high male:female ratio can be explained
by this fact that a portion of female patients refer-
ring to gynecologist was not included in the present
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Figure 2Table 2 Rate of false positive diagnosis of acute appendicitis in age and sex groups
Age group Female, n (% of age group) Male, n (% of age group) Total, n (% of age group)
0e9 2 (16.7%) 4 (20.0%) 6 (18.8%)
10e19 9 (8.1%) 10 (3.9%) 19 (5.1%)
20e29 9 (12.9%) 13 (3.9%) 22 (5.4%)
30e39 2 (5.0%) 2 (1.7%) 4 (2.5%)
40e49 4 (16.0%) 4 (9.8%) 8 (12.1%)
>50 5 (22.7%) 3 (8.1%) 8 (13.6%)
98 Y.J. Noudeh et al.study. We found a seasonal variation in the total
incidence of acute appendicitis but this finding
was not applicable to all year of this study. How-
ever, total achieved seasonal variation is compati-
ble with previous studies. Presence of a seasonal
variation in incidence of acute appendicitis is al-
ready discussed in many articles but yet there is
no definite explain for it.3,7e9
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